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(57) Abstract: A system and operating model and method for an Internet-based adaptation service (102), utilizing a consumer (103) 
and a publisher (105) in communication via Internet (108). The adaptation service transforms Internet content into an adapted form 
that can be used on a handheld device (110) that cannot not use conventional Internet content. The adaptation service generates the 
adapted content in accordance with preferences of the Internet content provider. Among other things, these preferences can cover 
appearance, functionality and advertizing content of the adapted content. The adaptation service ensures that the handheld can use 
the content in part by transforming the Internet content based on known capabilities of the target handheld. 
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SYSTEM AND OPERATING METHOD FOR AN 
INTERNET-BASED CONTENT ADAPTATION SERVICE 

Field of the Invention 

The present invention relates to a system and operating method for use by content 
providers who wish to provide to end users content adapted for use on computers that could 
5 possibly be intermittently connected to the Internet. 

BACKGROUND OF THE INVENTION 

A typical Internet user is able to access content whenever he or she desires. This 
is because most users access the Internet using computers with always-available Internet 
connections (e.g., persistent or dialup hardwired connections, or wireless connections). 
However, more users are beginning to access and/or view Internet content from 
handheld/portable computers, or other information devices or appliances (hereinafter, 
"handhelds"), which are only able to connect to the Internet intermittently, if at all. This 
type of user needs to be able to download Internet content to his or her handheld when 
it is connected to the Internet directly or indirectly (e.g., via a standalone personal computer 
or a server that can provide Internet content). Moreover, the downloaded content needs 
to be structured so that it can be viewed on the portable that is the destination of the 
downloaded data. Some of these features are provided by various products, including 
AvantGo™, ProxiNet™ , Oracle Panama™, Online Anywhere™ and Palm Query Apps., 
which are now described. 
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AvantGo is viewer for Internet content that can be installed on a variety of portables 
running the PalmOS™ or WindowsCE™ operating systems. AvantGo can be used to view 
HTML content that has been re-authored for compatibility with the AvantGo viewer by 
content providers, such as CNNfo™, The Wall Street Journal™ and the New York Times™. 
AvantGo can also be used to view Internet content that has not been re-authored, but such 
content could be difficult to view on handhelds, but this is not a key aspect of the AvantGo 
model. Re-authored content is provided by the content providers and is stored on Internet 
servers that also serve conventional Internet content from the providers. As a result, the 
AvantGo system requires content providers to commit additional resources (e.g., time/effort 
to reauthor content, server resources) to support handheld users of AvantGo. Typically, 
users who wish to download content to AvantGo must do so via an Internet server running 
AvantGo Server software, or via a personal computer or kiosk (e.g., via a docking station) 
with an Internet connection. Additional information on AvantGo can be obtained at the 
AvantGo.com web site. 

Another system for delivering Internet content to handheld users is Oracle's Project 
Panama. "Oracle Proj ect Panama is capable of dynamically transforming existing Internet 
content to a generic XML format, and then generating any device specific output desired. 
Examples of markup languages supported include HTML, WML, HDML, TTML and 
VoxML." Project Panama White Paper. " available at 
http://www.oracle.com/mobile/panama/panampwp.htm (March 1999). Project Panama 
provides a service creation environment that allows content providers to create a web 
service that makes their content available to all mobile devices. The service creation 
environment creates the generic XML web service representation based on analysis of 
the web site. "The analysis can be done either by an [sic] system administrator for more 
complex transaction based web services or by the end user for more simple types of 
information services." Id. Project Panama also provides a personalized portal from which 
a user of a mobile, Internet-connected device can access the web. A drawback of Project 
Panama is that it is a piece of software that must be loaded onto a server and not a pure 
web service that can be accessed and employed by any content provider with Internet 
access. Another drawback of Project Panama is that, because end users are allowed solely 
to perform the web site analysis that determines how the site will look on their handhelds, 
content providers will not necessarily be able to ensure consistency and quality of their 
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web site when viewed from handheld devices. That is, Project Panama does not allow 
content providers to configure via a pure web-based interface adaptation of their web 
content. This and other systems that allow content adaptation without the approval of 
content providers could run afoul of copyright law, which grants to copyright holders the 
exclusive right to create derivative works, which could conceivably include adapted 
versions of copyrighted online content. Additionally, allowing users to determine how 
a web site is presented on a handheld could mean lost opportunities for selling advertising 
placed with the downloaded content. 

ProxiNet is yet another system for providing Internet content to users of handheld 
devices. ProxiNet is based on the idea of providing proxy servers between users and Web 
servers that offload web processing from the users' handheld devices. In this system, when 
a user requests Internet content, a proxy server "distills" in real-time the requested content 
to a format appropriate to the capabilities of the handheld device. The distilled content 
is not represented using HTML. Once downloaded to the handheld device, the distilled 
web pages are displayed by proprietary Proxi Web client software therefore, the ProxiNet 
service only needs to support one distillation format and one client application. ProxiNet 
does not allow content providers to configure adaptation. Additional information on the 
concepts underlying ProxiNet can be found in: "Adapting to Network and Client Variation 
Using Infrastructural Proxies: Lessons and Perspectives," Armando Fox, Steven D. Gribble, 
Yatin Chawathe, Eric A. Brewer, available at http://www.ProxiNet.com/papers. 

Online Anywhere is apiece of software that allows content providers to configure 
the adaptation of their software. At present, the Online Anywhere software is not a 
centralized service that can be accessed by any content provider with Internet access. 
Rather, the content providers need to load the Online Anywhere software on their own 
(or their ISP's) server before performing content adaptation. 

Finally, Palm VII™ systems provide a methodology for providing filtered access 
to web pages via client software called Palm Query Applications. This system is similar 
to AvantGo in that the Palm Query Application (PQA) must be written in special form 
of HTML, however, compared to AvantGo, an additional step is also involved wherein 
the programmer uses an installed development tool (the Query Application Builder) to 
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turn the HTML into a query application, which is then made available to end users for 
installation and use. More information on PQAs can be found at 
http://www.palm.com/devzone/palmvii. 

Additionally, it appears that none of the preceding systems are able to merge at 
a central site (i.e., at a site removed from a content provider's web site) and in real-time 
complementary content, such as advertising, with content requested by users ofhandhelds. 
The lack of this ability prevents content providers from gaining additional revenues from 
providing content to users ofhandhelds who are using specially formatted content. 

Therefore, there is a need for an Internet-based content transformation service that 
enables users to acquire content that is configured for their handheld devices in a format 
that is approved by the content providers. There is a further need for such a service where 
the content providers can specify the format of the transformed content without needing 
to perform laborious web site analysis. There is also a need for an Internet-based content 
transformation service that enables appropriate advertising to be inserted into the 
transformed content. There is a further need for such a service that performs content 
transformation in real-time, freeing content providers from storing as many different forms 
of content as types of supported platforms. In addition, there is a further need for such 
a service wherein the users of the service are not required to have an Internet connection 
for their handheld devices. 

SUMMARY 

The present invention is a system, operating model and method for an Internet- 
based, content adaptation service. In particular, a system and operating model implemented 
in accordance with the present invention includes a publisher, a consumer and an adaptation 
service. The publisher provides Internet content. The consumer employs a handheld 
device, laptop computer, notebook computer, desktop personal computer, or other 
information appliance (the invention is most advantageous for, but not limited to, a 
handheld device) to use an adapted version of the Internet content- The adaptation service 
transforms the Internet content to the adapted version for use by the consumer. The adapted 
version is formatted so as to be compatible with capabilities of the handheld device or 
other computer or information appliance and content transformation specifications of the 
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publisher indicating preferences regarding at least the appearance of the adapted version. 
Additionally, the adaptation service can be configured to merge complementary content 
with the adapted version. The complementary content can include advertising, editorial 
content or other content related to the adapted content. The adaptation service can also 
be configured to obtain approval from content providers for the modification of their 
content. 

More generally, the present invention is a business method for an Internet based 
content adaptation service that enables a publisher to make Internet content available to 
users of handheld devices, laptop computers, notebook computers, desktop personal 
computers, or other information appliances. The adaptation service is hosted on the Internet 
and provides a pure, web-based interface via which the publisher can specify characteristics 
of an adapted version of the Internet content for use on handheld devices. The adaptation 
service is configured to transform the Internet content to the adapted version in accordance 
with the publisher-specified characteristics. 

Typically, interested users can obtain the content via a pure, .web-based user 
interface. However, the present invention can be implemented so that users can also obtain 
the content via e-mail or any other digital communication means. The invention also 
provides a computer program, computer program modules, and computer product 
embodying the models, method, and procedures described herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Additional objects and features of the invention will be more readily apparent from 
the following detailed description and appended claims when taken in conjunction with 
the drawings, in which: 

FIG. 1 A is a schematic of a basic embodiment of an adaptation service implemented 
in accordance with the present invention; 

FIG. 1 B is a schematic of an elaboration of the basic embodiment of the adaptation 
service shown in FIG. 1 A; 

FIG. 1 C is a schematic of an extension of the embodiments of the adaptation service 
shown in FIGS. 1 A and IB; 
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FIG . 2 is a block diagram of an embodiment of the present invention showing details 
of computers 240, 220, 202 employed, respectively by an adaptation server, publisher and 
consumer; 

FIGS. 3A-3C are diagrams of a sequence of screens presented by the adaptation 
service to a consumer who needs to generate an adapted version of Internet content; 

FIG. 4 are flow diagrams illustrating a series of operations performed on a 
consumer's computer 202, publisher's server 220 and adaptation server 240 in the course 
of adapting Internet content for use by a particular user on a particular type of handheld 
device; and 

FIG. 5 is a block diagram of an alternative embodiment where the client computer 
is configured with a client software agent that can download on schedule adapted content 
placed by a user in a software market basket; 

FIG. 6 is a block diagram of an alternative embodiment including a library site 
that collects adapt links for a set of adaptable content items; 

FIG. 7 is a block diagram of an alternative embodiment wherein the adaptation 
service 1 02 and a publisher/content provider 1 06 communicate configuration and adaptation 
information via e-mail; and 

FIG. 8 is a block diagram of an alternative embodiment wherein the adaptation 
service 1 02 can send a consumer 1 04 exchange meta-information about Internet content. 

DETAILED DESCRIPTION 

Referring to FIG. 1 A, there is shown a diagram of a basic embodiment of an 
adaptation service 102 implemented in accordance with the present invention. The 
adaptation service 102 is coupled to content consumers 104 and publishers 106 via the 
Internet 1 08. In the illustrated embodiment, all interactions between the adaptation service 
1 02, the consumers 1 04 and the publishers 1 06 are via standard Internet (i.e. , web-based) 
front-ends, although special-purpose front-ends could also be used. 

In one embodiment, the adaptation service 1 02 transforms in real-time Internet 
content 1 07 from the publishers 1 06 into adapted content 1 03 used by the customers 1 04. 
The adaptation service 102 initiates a transformation in response to an Internet request 
1 05 from a consumer 1 04 that invokes the adaptation service 1 02. For example, a consumer 
1 04 might invoke the service 1 02 by selecting a characteristic icon displayed by all web 
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pages that can be transformed by the adaptation service. After transforming the requested 
content 107 the service 102 downloads the adapted content 103 to the consumer 104. In 
some embodiments, the adaptation service 1 02 can cache the adapted content so that it 
can be speedily delivered to other consumers 104 with similar requests 105. It will also 
5 be apparent from the description provided here, that while we describe aspects of the 

inventive structure and method relative to transforming Internet content in real-time, in 
at least one embodiment of the invention, the transformation may be performed in non-real 
time, such as transformation on demand or transformation according to a predetermined 
schedule that transforms the content and caches or otherwise stores the content until the 
10 consumer makes the demand, or according to a predetermined schedule. For example, 

a non-real-time procedure may involve transforming the content at 5 :00 am every morning 
in anticipation of a consumer making a request for the transformed content after 8:00 am. 

The consumer 1 04 can access the adaptation service 1 02 using any type of client 
15 device, including a laptop personal computer, a notebook computer, an information 

appliance, or a desktop PC that is intermittently connected to the Internet via modem dialup 
or via a persistent Internet connection, or a handheld device with dialup or persistent 
Internet access. Since the inventive structure and method are particularly advantageous 
for a handheld device, we described the inventive structures, procedures, and method with 
20 reference to handheld devices; however the invention is not limited to such handheld 

devices. References to handheld devices in the specification are references to any of these 
devices. Additionally, the adapted content 1 03 can be used on any type of viewer, including 
a handheld device or other computing device or information appliance with no Internet 
access that is able to receive the adapted content 1 03 via another, Internet-connected device. 

25 

Optionally, the adaptation service 102 generates the adapted content 103 in 
accordance with: 

• capabilities 1 12 of a handheld device 110 used by a particular customer 
104 to access the adapted content 103; 
30 • content adaption specifications 1 14 indicating preferences of the publisher 

106 regarding the method by which the content 107 is adapted by the 
service 102; and 
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• user specifications 1 1 6, which can influence, without negating the content 
adaptation specifications 114 (unless that is allowed by the publisher 1 06), 
the content adaptation performed by the adaptation service 102. 

5 In different situations the consumer 1 04 might access the adaptation service 1 02 

from the handheld device or from a personal computer 118 that can download the adapted 
content 1 03 to the handheld device 1 1 0. The latter configuration is necessary when the 
handheld device 1 10 is unable to use Internet content (e.g., because it can't connect to 
the Internet or does not have the hardware and/or software capabilities to use Internet 
10 content). Business models for implementing the adaptation service of FIG. 1 A are now 

described with reference to FIGS. IB and 1C. 

Referring to FIG. IB, there is shown a diagram of an adaptation service business 
model in which the adaptation service 102 includes an adaptation configuration service 
15 component 120 used by publishers 106, a content marketplace service component 124 

used by consumers 102 and an adaptation and delivery engine 122 that generates and 
delivers the adapted Internet content 103. 

A publisher 106 uses the adaptation configuration service 120 to: 
20 • make Internet source content 107 available for adapted republication by 

the adaptation service 102; and 

• configure the adaptation of the source content 107 (e.g., by providing an 
adaptation specification 1 14 - FIG. 1 A). 

• convey their permission to the adaptation of the content 107 and the 
25 distribution of the adapted content by the adaptation service 102. 

The adaptation specification can indicate, among other things, the URL (Universal Resource 
Locator) of the source content 107, what subset of the source site should be transformed 
by the service 102 and how the selected Internet content 107 should be transformed. 
Publishers can provide one or more specification 114 for each piece of source content, 
30 each of the specifications being for a different client device configuration or type. 

Consumers 104 use the marketplace service 124 to retrieve adapted content 103 
made available by the adaptation service 1 02 via the delivery engine 1 22. The marketplace 
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service 124 can provide adapted content 103 according to at least three different modes 
of operation: 

• a consumer 104 can select an individual content item 107 and download 
its adapted version 103 immediately; 

5 • a consumer 104 can add selected content 107 to a personal "shopping 

basket" 126 and then take delivery of the corresponding adapted content 
103 in a deferred or alternative fashion (e.g., on schedule); or 

• in "preview mode," a consumer 1 04 can look at what the content 107 will 
look like after adaptation by browsing the adapted version 103 in some 

10 way, without needing to download all of the adapted content 103. 

A consumers 's personal shopping basket can be maintained by the adaptation 
service 1 02 on its servers or on the consumer' s Internet platform. The consumer' s shopping 
basket 1 26 could also be maintained by another business providing a "marketplace" service. 

1 5 Consumers 1 04 can also use the adaptation service 1 02 to further personalize the 

adapted content 1 03 . For example, consumers can specify via the adaptation service 1 02 : 

• the capabilities 112 (FIG. 1 A) of the target device 1 1 0 on which they wish 
to use/view the content 103; and 

• particular sections of the adapted content 103 they are interested in 
20 downloading. 

One mechanism for informing the adaptation service 102 of the target device capabilities 
1 12 is described in a co-pending U.S. patent application, Universal Mobile ID System 
and Method for Digital Rights Management (Serial No. 09/237,3 1 7), filed by Henry Fung 
and John Huan Zhao, which is incorporated herein by reference. The marketplace service 
2 5 can be implemented as a public web site, as a private web site, on an intra-enterprise server, 

as a dialup service or using equivalent technology. 

The adaptation and delivery engine 122 transforms selected Internet content 107 
into the adapted content 1 03, in accordance with the adaptation specification 114, the target- 
30 device capabilities 112 and any other adaptation information provided by the consumer 

104 and/or the publisher 106. The adaptation and delivery engine 122 then downloads 
the adapted content to the requesting consumer 1 04 in the conventional manner. Another 
adaptation service business model is now described with reference to FIG. 1C. 
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Referring to FIG. 1 C, there is shown a diagram of an adaptation service business 
model in which the adaptation service 102 includes an adaptation configuration service 
component 120, adaptation and delivery engine 122, content marketplace service 
component 124 and complementary content 130. As in the embodiment of FIG. IB, 
5 publishers 1 06 interact with the adaptation configuration service component 1 20, consumers 

104 interact with the content marketplace service component 124 and the adaptation and 
delivery engine generates and delivers to consumers 104 the adapted content 103. In 
addition, publishers 106 can ask the adaptation service 102 to merge portions of the 
complementary content 130 with the adapted content 1 03. The complementary content 
10 130 can include paid advertising 132, editorial content 134 and other content 1 36 related 

to requested content 107. 

In one embodiment, the complementary content 1 30 that is merged with the adapted 
content 103 is selected based on rules 138 provided by the publisher of the adapted content 

15 1 03 , a requesting consumer 5 s demographic profile (e.g., age, sex, income, education, marital 

status, interests) 140 and the type 142 of the requested content 107. For example, a 
publisher 1 06 of adaptable sports content 1 07 could include in their adaptation specification 
114 a rule directing the adaptation service 102 to merge ads for appropriate sporting 
equipment into their adapted content 103 if the requesting consumer 104 has indicated 

20 an interest in sports. What is appropriate sporting equipment could be determined by the 

adaptation service 102 or specified in detail by the publisher 106. Additional details of 
a representative embodiment are now described with respect to FIG. 2. 

Referring to FIG. 2, there is shown is a block diagram of an embodiment of the 
25 present invention showing details of computers 240, 220, 202 employed, respectively by 

an adaptation service 1 02, publisher 1 06 and a representative Internet user/consumer 1 04. 
Each of the computers 240, 220, 202 has an associated memory 242, 222, 203 in which 
are stored programs and data used for the respective computer' s operation. Each memory 
represents any combination of memory types, including fast semiconductor memory (e.g., 
30 RAM or ROM), slower magnetic memory (e.g., hard disk storage) and optical memory. 

Each of the computers 240, 220, 202 also includes a processor (not shown) that executes 
programs in the respective memory 242, 222, 203. 
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A consumer 104 uses the computer 202 to retrieve content from publishers 106 
via the Internet 1 08. In the memory 203 of the computer 202 is stored a conventional web 
browser 206 and, optionally, specialized programs 210 that can be used by the consumer 
104 to interact with the adaptation service 102. The programs 210 are optional as all 
5 consumer 104 interactions with the adaptation service 102 can be via standard Internet 

programs, such as the browser 206. The illustrated embodiment shows a situation where 
the representative user 1 04 intends to use the adapted content 1 03 on a handheld computer 
204 with a limited set of capabilities as compared to the computer 202. It is presumed 
that the handheld computer 204 does not have Internet access capabilities; therefore, the 
1 0 adapted content 1 03 is downloaded to the handheld device 204 via the computer 202. In 

an alternative embodiment where the computer 204 can access and use, in at least a 
rudimentary manner, Internet content 107, the adapted content 103 can be downloaded 
directly to the handheld device 204. 

15 The handheld computer 204 includes a memory 205 which, as described above, 

can be any combination of different types of memory. In a typical configuration the 
memory 205 includes non-volatile memory for long term data storage and RAM for short 
term data storage and program execution. The memory 205 includes browser/viewer 
software 208 which is employed by the consumer 104 to use/view the adapted content 

20 103 on the handheld device 204. The software 208 can be a novel browser/viewer program 

or a conventional microviewer/browser for AvantGo, CDF, HTML, XML or other- 
fomiatted content. The memory 205 can also include an optional set of capability data 
210 indicating characteristics of the handheld device 204, at least some of which are taken 
into account by the adaptation service 102 when generating the adapted version 103. As 

25 described in the co-pending U.S. patent application (Serial No. 09/237,3 1 7), the handheld 

computer can inform the computer 202 and the adaptation service 1 02 of these capabilities 
using a universal mobile ID. 

The capability data 210 can include, but is not limited to, factors such as display 
30 resolution (i.e., number of addressable vertical and horizontal pixels), display color depth 

(i.e., number ofbits per pixel) and browser/viewer type. Alternatively, the capability data 
210 can be maintained on the consumer computer 202 or on the adaptation service 102. 
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The configuration shown in FIG. 2 is just one hardware embodiment of the present 
invention. More generally, the present invention is adaptable to any environment where 
a consumer 1 04 with computer resources, including a handheld device 204 and, when the 
handheld device cannot connect to the Internet 108, a computer 202 with a connection 
5 to the Internet, selects Internet content to be adapted for and then downloaded to the 

handheld device 204. The computer resources can also include resources distributed across 
the Internet that a consumer can use to fulfill one or more consumer-oriented functions. 
For example, refer to the alternative embodiments described with reference to FIGS. 5 
and 6. In addition to reforming content to work with small form factor devices or devices 
1 0 having limited computing resources, the content configuration performed by the present 

invention can include, but is not limited to: modifying a site to have a closed, consistent 
site structure; translating or summarizing site content; or downloading a content package 
to a user to keep the content current (this could be applied to computer program content 
or to information content). 

15 

A publisher site 1 06 includes a server 220 that provides content 1 07 over the Internet 
108 in response to user requests 105. The server 220 has a memory 222 that includes 
publisher server software 228 and web page code 230. In the conventional manner, the 
server software 228 responds to web page requests 1 05 transmitted over the Internet from 

20 users such as the user 104 by returning the requested pages. The web page code 230 is 

also conventional in that it represents using standard markup language, such as HTML 
or extensible Markup Language (XML), elements of the publisher's web pages. For 
example, the code 230a for a particular web page, WP 1 , includes code for three elements: 
an adaptation button 232a, elemental 232b and element_2 232c. The adaptation button 

25 code 232a, which embodies a novel concept of the present invention, is displayed by the 

browser 206 as a characteristic widget that indicates that the associated web page WP1 
can be adapted for use on the user's handheld device 204. When the adaptation widget 
is selected by the consumer 1 04, the underlying adaptation code 232a causes the browser 
206 to invoke the adaptation service 1 02, which subsequently initiates a process by which, 

30 in accordance with the present invention, the associated web page is transformed to an 

adapted version. 
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The adaptation service 1 02 includes a server 240 that transforms content 1 07 from 
publishers 106 in accordance with user and publisher specifications. The server 240 
includes a memory 242 in which is stored adaptation server software 242 and content and 
user specifications 244, 246. The adaptation server software 242 interacts with publishers 
5 106 who wish to provide adapted content 103 and consumers 104 who wish to use the 

adapted content 1 03. In particular, the adaptation service software 242 allows publishers 
to define the specifications 244 pertaining to their content and users to indicate the 
specifications 246 of their handheld devices 204 used to access the adapted content 103. 
The adaptation server software 242 also generates in real-time the adapted content 1 03 
10 in accordance with the content and user specifications 244, 246 and, optionally, merges 

complementary content with the adapted content 103. If specific content and user 
specifications 244, 246 are not provided by particular publishers 1 06 and consumers 1 04, 
generic settings 244, 246 can be used that are generally appropriate for most web content 
1 07 and handheld devices 204. 

15 

FIG. 2 shows the situation where two publishers 1 06 (only one of which is shown) 
have provided respective content specifications 252a, 252b. Each specification 252 
provides a template for transforming a publisher's content in a variety of formats that are 
not limited to the illustrated formats. For example, the Publisher 1 specification 252a 

20 includes approved transformations for elements 1 and 2 254a- 1, 254a-2, and web pages 

(WP) 1 and 2 256a-l, 256a-2. The specification 252a also includes advertisements 258 
that can be merged with the adapted content 1 03 of Publisher 1 . Note that complementary 
content, such as the advertisements 25 8, need not necessarily be associated with aparticular 
publisher 106 as many different publishers might wish to sell ad space to the same 

25 advertisers in the adapted content 1 03 . A series of screen displays illustrating interactions 

of a consumer 102 with the web page WP1 (corresponding to the web page WP1 of FIG. 
2), before and after adaptation processing, is now described with respect to FIGS . 3 A-3C. 

Referring to FIGS. 3A-3C, there are shown diagrams of a sequence of screens 
30 presented on the consumer computer 202 (FIG. 2) and on the handheld computer 204 

illustrating different stages in a consumer's request for and use of an adapted version of 
a web page WP 1 262. In FIG. 3 A, the consumer computer 202 is displaying an un-adapted 
web page WP1 262, which includes web page elements 266, 268 and a characteristic 
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adaptation widget 264 that is displayed on any web page that can be transformed by the 
adaptation service 1 02. FIG. 3B shows the same screen after the consumer 1 04 has selected 
the adaptation widget 264. In response to this selection, an additional adaptation device 
information window 270 is displayed on which the user can enter attributes of the handheld 
device on which the adapted content is to be viewed. Alternatively, the user may enter 
the attributes of the handheld device on the same window as the un-adapted web page WP 1 
262 . In yet another alternative, the user may not need to explicitly enter the characteristics 
of the handheld, instead relying on protocols (such as the user-agent property of HTTP) 
that exchange information from which the adaptation service could deduce the device 
characteristics in some cases. 

FIG. 3C shows the adapted web page as it is seen on the display of the handheld 
computer 202. This display includes transformed versions 266x, 268x of the unadapted 
elements 266, 268 and complementary advertising 272 merged with the displayed adapted 
content 103. As described above, the format of and placement on the adapted web page 
of the adapted elements and complementary content can be determined by any combination 
of the adaptation server software and the publisher 1 06 (via the content specification 252), 
and selected display or viewer/browser-related aspects of the adapted version 1 03 can be 
determined by any combination of the user 102 (via the user specification 246) or the 
adaptation server software 242. A situation has been described where the content adaptation 
information (i.e., content specifications 244 (FIG. 2)) is provided per page of content; this 
and other details presented above are merely exemplary and are not intended to limit the 
scope of the present invention. For example, the present invention also encompasses 
situations where each of the content specifications 244 is related to a group of content from 
one or more publishers 1 06. In another application (called site-structure transformation), 
the entire structure of a site is transformed so that it is suitable for off-line use. Site- 
structure transformation is particularly useful as most web content is structured with an 
endless web of interconnected links, which is not consistent with the closed-world 
environment of offline use. In particular, the site-structure transformation reorganizes 
web site structure or eliminates links to create a consistent, closed content set that is suitable 
for offline use of the web site. A flowchart of actions by the publisher, user and adaptation 
service are now described with reference to FIG. 4. 



OO7Q40RA1 I > 



WO 00/79406 



- 15- 



PCT/US00/17269 



Referring to FIG. 4, there is shown a flow diagram illustrating a series of operations 
performed on the user computer 202, publisher server 220 and adaptation server 240 in 
the course of adapting Internet content for use by a particular user 1 02 on a particular type 
of handheld device 204. Each operation is labeled with an index in parentheses, which 
5 is referred to in this discussion. As a first step (2.1) the user 102 selects an adaptation 

widget 264 on an un-adapted web page 262 displayed on the consumer computer to request 
an adapted version of the web page 262. The selection of the adaptation widget 264 causes 
the browser 206 to notify the adaptation server 240 of the selection event (2.2) along with 
the identity (e.g., publisher, web page URL, etc.) of the web page being viewed when the 

10 selection occurred. In response, the adaptation server software 242 processes the 

notification (2.3) and, because this was the first selection in a particular transaction of the 
adaptation widget, returns web page code for a window on which the user can enter the 
characteristics of his or her handheld device (2.4). The user completes the device 
information on the window (2.5) and again selects the adaptation widget 264 (2.6), which 

1 5 causes the browser 206 to return the user device specifications 246 to the adaptation server 

240 (2.7). In response to this second selection of the adaptation widget 264 the adaptation 
server software 242 generates in real-time the adapted web page 103 corresponding to 
the web page being viewed on the consumer computer 202 (2.8) and returns that web page 
to the consumer computer 202 (2.8). Adaptation client software 210 on the consumer 

20 computer 202 then downloads the adapted web page 103 to the handheld computer 204 

for offline user. 

Alternative embodiments of this series of operations are also within the scope of 
the present invention given the same or different hardware and software. For example, 
25 if the handheld computer 204 had rudimentary abilities to use standard web content, it 

could perform all operations attributed to the consumer computer 202 in the previous 
description. 

In yet another alternative embodiment, if the user has previously registered the 
30 characteristics of their handheld device with the adaptation service 102 in the manner 

described in the cross-referenced U.S. patent application (Serial No. 09/237,3 1 7), the steps 
wherein the user fills in the device information would not be necessary. 
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In another embodiment, shown in FIG. 5, a downloading session initiated by a 
consumer session may have an "add to basket" option 310 displayed on a web page 312 
(e.g., the web page to be adapted or some other web page) that allows the actual 
downloading of adapted content 1 03 to be deferred to a later time and possibly a different 
5 device. In this situation, the consumer's computer 202, or the target computer 204 for 

the downloaded, adapted material 1 03, can be configured with a client software agent 320 
that wakes up and downloads to content added to the basket (or a selected subset) on 
schedule 324, e.g., during the night. The basket 126 and software agent 320 can be 
stored/executed on the consumer's devices 202/204 or in whole or in part on another 
10 consumer computing resource located on the Internet. The basket is also useful for 

collecting favorite content of the user in one place so the user doesn't have to hunt around 
the Web for the content. 

In another embodiment, shown in FIG. 6, there is a "library" web site 330 that 
1 5 collects together adapt buttons for a group of content 3 32. In one embodiment, by pressing 

a single library adapt button 334, the user/consumer 1 04 is able to adapt all (or a selected 
subset) of the content linked into the library 330 as described with reference to FIGS. 3 
and 4. Alternatively, the library web site 330 can simply server as a repository of adapt 
buttons 334a-d associated with individual content pages/sites in lieu of placing adapt 
20 buttons 334 on the respective pages/sites. The library web site adapt button(s) could also 

be configured to allow users to add selected content to the user' s personal basket. As shown 
in FIG. 6, the associated content links 338 are stored on a server 336 associated with the 
library web site 330. More generally, the adapt button 232 associated with adaptable 
content does not need to be displayed on the actual content to be adapted - it can be 
25 displayed on any other web page or can be included as a link in an e-mail message 337 

directed to the consumer. In the e-mail scenario, the consumer 1 04 can indicate in an e-mail 
reply 339 to the server 336 the set of content they would like to have adapted. The server 
336 in turn will communicate the set of content to be adapted to the adaptation service 
102 (which could be co-located with the library site 330). 

30 

In another embodiment, shown in FIG. 7, the publisher/content provider 1 06 can 
submit content specifications 244 to the adaptation service 1 02 via e-mail 340. Similarly, 
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the content provider can receive adaptation information 344 (e.g., diagnostic feedback, 
adaptation statistics) from the adaptation service 240 (FIG. 2) via e-mail 346. 

In another embodiment, shown in FIG. 8, the adaptation service 102 can be 
5 configured to provide meta-information 350 (i.e., information about information) to the 

consumer 104 about adaptable content. The meta-information can include, but is not 
limited to, the size and /or number of pages of the content when adapted 352, results 354 
from searches on the content (i.e., the adaptation service can perform searches for 
consumers 104), multimedia support 356 in the content when adapted, etc. Given this 
10 meta-information 350, the consumer 104 is able to decide whether or hot they wish to 

proceed to download the adapted content. 

Additionally, it has been disclosed that the adapted content 103 can be provided 
to the user 104 via a web-based interface. More generally, adapted content 103 can be 

1 5 consumed by a user 1 04 via e-mail or any other type of electronic interface capable of 

delivering information to a consumer 104. In other embodiments, the content can be 
sourced from the publisher to the adaptation service via an equivalent range of electronic 
interfaces, including FTP and e-mail. Finally, in addition to the type of content adaptation 
already described, the range of adaptations that can be implemented within the context 

20 of the present invention can include, but is not limited to: language translation, content 

condensation/summarization and any other type of content transformation that is based 
on configuration information/content specification 244 (FIG. 2) provided by a 
publisher 106. 

25 While the present invention has been described with reference to a few specific 

embodiments, the description is illustrative of the invention and is not to be construed as 
limiting the invention. Various modifications may occur to those skilled in the art without 
departing from the true spirit and scope of the invention as defined by the appended claims. 
All patents and publications referenced herein are hereby incorporated by reference. 

30 
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WHAT IS CLAIMED IS: 

1 . An operating model for an Internet-based, content adaptation service, comprising: 
a publisher who provides Internet content; 

a consumer with computing resources, including a handheld device employed by 
the consumer to use an adapted version of the Internet content; 

an adaptation server configured to transform the Internet content to the adapted 
version for use by the consumer on the handheld device, wherein the adapted version is 
formatted so as to be compatible with capabilities of the handheld device and content 
transformation specifications of the publisher indicating preferences of the publisher 
regarding characteristics of the adapted version. 

2 . The operating model of claim 1 , wherein the computer resources further comprise 
an Internet-connected computer, such that, when the handheld device does not have an 
Internet connection, the consumer downloads the adapted version to the handheld device 
via the Internet-connected computer. 

3 . The operating model of claim 1 , wherein the adapted version is usable when the 
handheld device is not connected to the Internet. 

4. The operating model of claim 1, wherein the Internet content comprises a 
characteristic symbol indicating that the Internet content is adaptable, such that, when the 
consumer selects the characteristic symbol while using the Internet content, a dialog 
window is presented to the consumer wherein the consumer can indicate the capabilities 
of the handheld device, the capabilities being returned to the adaptation server for use in 
transforming the Internet content into the adapted content. 

5. The operating model of claim 4, wherein the capabilities are returned to the 
adaptation server when the consumer selects the characteristic symbol for a second time. 

6. The operating model of claim 1 , wherein the adaptation server comprises a memory 
programmed with the transformation specification. 
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7. The operating model of claim 6, wherein the adaption server is configured to create 
the transformation specification from input provided by the publisher. 

8 . The operating model of claim 6, wherein the memory is further programmed with 
5 advertising content to be merged with the adapted content returned by the adaptation server 

to the user in accordance with rules provided by the publisher. 

9. The operating model of claim 1, wherein the adapted version is at least one of: 
an alternative version of the Internet content with reduced size; 

10 an alternative version of the Internet content with reduced multimedia content; 

a translation of the Internet content; 
a summary/condensation of the Internet content; and 

a site structure transformation including an alternative version of the Internet content 
with fewer pages or altered link structure. 

15 

10. The operating model of claim 1, wherein: 

the computing resources comprise a personal shopping basket and client agent 
software; 

the Internet content, when displayed by the computing resources, is associated with 
20 an add to basket button that, when selected by the consumer, causes a link to the Internet 

content to be added to the personal shopping basket; and 

the client agent software is configured to download the adapted versions of at least 
a subset of the Internet content whose links are in the personal shopping basket. 

25 11. The operating model of claim 1, wherein the adapted versions are downloaded 

according to a schedule stored in the computing resources. 

12. The operating model of claim 1, further comprising: 

a library web site that collects adapt buttons for a group of the Internet content; 
30 wherein: 

the library web site, when displayed by the computing resources, is associated with 
one or more library adapt buttons that, when selected by the consumer, cause the adapted 
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versions of at least a subset of the group of the Internet content to be downloaded for use 
on the handheld device. 

1 3 . The operating model of claim 1 2, wherein the one or more library adapt buttons, 
5 when selected by the consumer, further allow at least a second subset of the group of the 

Internet content to be added to a personal basket for subsequent downloading. 

1 4. The operating model of claim 1 , wherein adaptation information regarding status 
of adaptation of the Internet content is forwarded by the adaptation service to the publisher 

1 0 and content transformation specifications are forwarded by the publisher to the adaptation 

service via any combination of: Internet-based services. 

15. The operating model of claim 1 , wherein the adaptation service is apure web-based 
service that can be accessed by the publisher and the consumer without installing any 

15 special-purpose software associated with the adaptation service. 

16. The operating model of claim 1, wherein the adaptation service is configured to 
provide to the consumer meta-information about the Internet content prior to downloading 
of the adapted version by the user; 

20 

1 7 . The operating model of claim 1 6, wherein the meta-content comprises at least one 
of: 

size of the adapted version; 
search results on the adapted version; and 
25 level of multimedia support provided by the adapted version. 

1 8. The operating model of claim 1 , wherein the content adaptation service transforms 
the Internet content into the adapted version only upon request. 

30 19. The operating model of claim 1 , wherein the characteristics comprise appearance 

of the adapted version. 
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20 . An operating method for an Internet-based, content adaptation service, comprising: 
transforming Internet content to an adapted version for use on a handheld device; 

and 

formatting the adapted version so as to be compatible with capabilities of the 
5 handheld device and content transformation specifications of a provider of the Internet 

content indicating preferences of the publisher regarding characteristics of the adapted 
version. 



2 1 . The operating method of claim 20, wherein the transforming of the Internet content 
10 into the adapted version is performed only upon request. 

22 . The operating method of claim 20, wherein the characteristics comprise appearance 
of the adapted version. 

15 23. The operating method of claim 20, wherein the transforming comprises at least 

one of: 

reducing size and multimedia content of the Internet content; 
translating the Internet content from one language to another language; 
summarizing the Internet content; and 
20 transforming site structure of the Internet content by reducing pages or altering 

link structure thereof. 



24. The operating method of claim 20, further comprising: 

creating the transformation specification from input provided by the publisher. 

25 

25. The operating model of claim 20, further comprising: 

merging the adapted content returned by the adaptation server with advertising 
content in accordance with rules provided by the publisher. 

30 26. The operating method of claim 20, further comprising: 

displaying the Internet content with an add to basket button; 
adding a link to the Internet content to a personal shopping basket of the consumer 
upon selection by the consumer of the add to basket button; and 
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downloading the adapted versions of at least a subset of the Internet content whose 
links are in the personal shopping basket. 

27 . The operating model of claim 26, wherein downloading the adapted versions linked 
5 in the personal shopping basket comprises downloading the adapted versions according 

to a schedule. 

28. The operating method of claim 20, further comprising: 

collecting at a single library site adapt buttons for a group of the Internet content. 

10 

29. The operating method of claim 20, further comprising: 

providing the consumer meta-information about the Internet content prior to 
downloading of the adapted version by the user. 

15 30. A business method for an Internet based content adaptation service, comprising: 

a publisher with Internet content it wishes to make available to users of handheld 
devices; 

an adaptation service hosted on the Internet that provides apure, web-based interface 
via which the publisher can specify characteristics of an adapted version of the Internet 
20 content for use on the handheld devices, the adaptation service being configured to 

transform the Internet content to the adapted version in accordance with the publisher- 
specified characteristics. 

31 . The business method of claim 30, wherein the adaptation service is configured 
25 to obtain permission from the publisher to transform the Internet content. 

32. The business method of claim 30, wherein the adaptation service is configured 
to transform the Internet content upon request. 

30 33. The business method of claim 30, wherein the adaptation service is further 

configured to transform the Internet content to the adapted version in accordance with user- 
specified handheld device characteristics. 
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34. The business method of claim 33, further comprising a pure web-based user 
interface whereby the user enters the user-specified handheld device characteristics. 

35. The business method of claim 34, wherein the user-specified handheld device 
5 characteristics comprise at least one of: display resolution; display color depth; and browser 

type. 

36. The business method of claim 33, further comprising a pure web-based user 
interface whereby the user-specified handheld device characteristics are deduced from 

10 information exchanged with the adaptation service. 

37. An operating model for an Internet-based, content adaptation service, comprising: 
a publisher who provides Internet content; 

a consumer with computing resources, including a information device employed 
15 by the consumer to use an adapted version of the Internet content; and 

an adaptation server configured to transform the Internet content to the adapted 
version for use by the consumer on the information device, wherein the adapted version 
is formatted so as to be compatible with capabilities of the information device and content 
transformation specifications of the publisher indicating preferences of the publisher 
20 regarding characteristics of the adapted version. 

3 8 . The operating model of claim 3 7, wherein the computer resources further comprise 
an Internet-connected computer, such that, when the information device does not have 
an Internet connection, the consumer downloads the adapted version to the information 
25 device via the Internet-connected computer. 

39. The operating model of claim 37, wherein the adapted version is usable when the 
information device is not connected to the Internet. 

30 40. The operating model of claim 37, wherein the Internet content comprises a 

characteristic symbol indicating that the Internet content is adaptable, such that, when the 
consumer selects the characteristic symbol while using the Internet content, a dialog 
window is presented to the consumer wherein the consumer can indicate the capabilities 
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of the information device, the capabilities being returned to the adaptation server for use 
in transforming the Internet content into the adapted content. 

41. A business method for an Internet based content adaptation service, comprising: 
5 a publisher with Internet content it wishes to make available to users of information 

devices; 

an adaptation service hosted on the Internet that provides a pure, web-based interface 
via which the publisher can specify characteristics of an adapted version of the Internet 
content for use on the information devices, the adaptation service being configured to 
10 transform the Internet content to the adapted version in accordance with the publisher- 

specified characteristics. 

42. The business method of claim 4 1 , wherein the adaptation service is configured 
to obtain permission from the publisher to transform the Internet content. 

15 

43. The business method of claim 41 , wherein the adaptation service is configured 
to transform the Internet content upon request. 

44. The business method of claim 41, wherein the adaptation service is further 
20 configured to transform the Internet content to the adapted version in accordance with user- 
specified information device characteristics. 

45. The business method of claim 44, further comprising a pure web-based user 
interface whereby the user enters the user-specified information device characteristics. 

25 

46. A an Internet-based content adaptation system, comprising: 

a first computer receiving Internet content from a content publisher; 

coumputer resources including an information appliance employed by a consumer 
to use an adapted version of the Internet content; 
30 an adaptation server configured to transform the Internet content to the adapted 

version for use by the consumer on the computer resources, wherein the adapted version 
is formatted so as to be compatible with capabilities of the information appliance and 
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content transformation specifications of the publisher indicating preferences of the publisher 
regarding characteristics of the adapted version. 

47. The system of claim 46, wherein the computer resources further comprise an 
5 Internet-connected computer, such that, when the information appliance does not have 

an Internet connection, the consumer downloads the adapted version to the information 
appliance via the Internet-connected computer. 

48 . The system of claim 46, wherein the adapted version is usable when the handheld 
10 device is not connected to the Internet. 

49. The system of claim 46, wherein the Internet content comprises a characteristic 
symbol indicating that the Internet content is adaptable, such that, when the consumer 
selects the characteristic symbol while using the Internet content, a dialog window is 

15 presented to the consumer wherein the consumer can indicate the capabilities of the 

handheld device, the capabilities being returned to the adaptation server for use in 
transforming the Internet content into the adapted content. 

50. The operating model of claim 49, wherein the capabilities are returned to the 
20 adaptation server when the consumer selects the characteristic symbol for a second time. 

51. The system of claim 46, wherein the adaptation server comprises a memory 
programmed with the transformation specification. 

25 52. The system of claim 5 1 , wherein the adaption server is configured to create the 

transformation specification from input provided by the publisher. 

53. The system of claim 51, wherein the memory is further programmed with 
advertising content to be merged with the adapted content returned by the adaptation server 

30 to the user in accordance with rules provided by the publisher. 

54. The system of claim 46, wherein the adapted version is at least one of: 
an alternative version of the Internet content with reduced size; 
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an alternative version of the Internet content with reduced multimedia content; 

a translation of the Internet content; 

a summary/condensation of the Internet content; and 

a site structure transformation including an alternative version of the Internet content 
5 with fewer pages or altered link structure. 



55. The system of claim 46, wherein: 

the computing resources comprise a personal shopping basket and client agent 
software; 

1 0 the Internet content, when display ed by the computing resources, is associated with 

an add to basket button that, when selected by the consumer, causes a link to the Internet 
content to be added to the personal shopping basket; and 

the client agent software is configured to download the adapted versions of at least 
a subset of the Internet content whose links are in the personal shopping basket. 

15 

56. The system of claim 46, wherein the adapted versions are downloaded according 
to a schedule stored in the computing resources. 

57. The system of claim 46, further comprising: 

20 a library web site that collects adapt buttons for a group of the Internet content; 

wherein: 

the library web site, when displayed by the computing resources, is associated with 
one or more library adapt buttons that, when selected by the consumer, cause the adapted 
versions of at least a subset of the group of the Internet content to be downloaded for use 
25 on the handheld device. 



58. The system of claim 57, wherein the one or more library adapt buttons, when 
selected by the consumer, further allow at least a second subset of the group of the Internet 
content to be added to a personal basket for subsequent downloading. 

30 

59. The system of claim 46, wherein adaptation information regarding status of 
adaptation of the Internet content is forwarded by the adaptation service to the publisher 
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and content transformation specifications are forwarded by the publisher to the adaptation 
service via any combination of Internet-based services. 

60. The system of claim 46, wherein the adaptation service is a pure web-based service 
that can be accessed by the publisher and the consumer without installing any special- 
purpose software associated with the adaptation service. 

61 . The system of claim 46, wherein the adaptation service is configured to provide 
to the consumer meta-information about the Internet content prior to downloading of the 
adapted version by the user; 

62. The system of claim 61, wherein the meta-content comprises at least one of: 
size of the adapted version; 

search results on the adapted version; and 

level of multimedia support provided by the adapted version. 

63. The system of claim 46, wherein the content adaptation service transforms the 
Internet content into the adapted version only upon request. 

64. The system of claim 46, wherein the characteristics comprise appearance of the 
adapted version. 
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AMENDED CLAIMS 

[received by the International Bureau on 02 December 2000 (02.12.00); 
original claims 7 amended; 
remaining claims unchanged (1 page)] 

7. The operating model of claim 6 f wherein the adaption server is configured to create 
the transformation specification from said preferences of the publisher regarding 
characteristics of the adapted version input by the publisher. 

8. The operating model of claim 6, wherein the memory is further programmed with 
advertising content to be merged with the adapted content returned by the adaptation server 
to the user in accordance with rules provided by the publisher. 

9. The operating model of claim 1, wherein the adapted version is at least one of; 
an alternative version of the Internet content with reduced size; 

an alternative version of the Internet content with reduced multimedia content; 

a translation of the Internet content; 

a summary/condensation of the Internet content; and 

a site structure transformation includin g an alternative version of the Internet content 
with fewer pages or altered link structure. 

10. The operating model of claim 1, wherein: 

the computing resources comprise a personal shopping basket and client agent 
software; 

the Internet content, when displayed by the computing resources, is associated with 
an add to basket button that, when selected by the consumer, causes a link to the Internet 
content to be added to the personal shopping basket; and 

the client agent software is configured to download the adapted versions of at least 
a subset of the Internet content whose links are in the personal shopping basket. 

11. The operating model of claim 1, wherein the adapted versions are downloaded 
according to a schedule stored in the computing resources. 

1 2 . The operating model of claim 1 , further comprising: 

a library web site that collects adapt buttons for a group of the Internet content; 
wherein: 

the library web site, when displayed by the computing resources, is associated with 
one or more library adapt buttons that, when selected by the consumer, cause the adapted 
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